Synopsis
Heat-induced sex transformation from ovaries to testes in frog tadpoles has been an old problem since the first report by Witschi in 1929. However, the mechanism still remains obscure. There exists the possibility that sex transformation may be due to a direct and detrimental assault of heat on the cortex of the gonad, without any mediation through endocrine glands. Contrast to this concept is the well established fact of an intimate developmental and functional relationship between the pars distalis of the pituitary and gonad. The pituitary may play a role in sex transformation.
In order to clarify this seemingly conflict, the present experiment was designed to investigate sex 
Results
The results of sex differentiation and relevant data of the tadpoles are summarized in Table 1 .
At the age of 8 months, 57% of the gonads of intact tadpoles were normal ovaries while the rest consisted of typical testes and partially transformed ovaries in various degrees toward male characteristics (Table 1) . This spontaneous sex transformation showed that the tadpoles used belonged to the sex semidifferented race (Hsu and Liang, 1970; Yu et al., 1972) .
Sex transformation occurred likewise in hypophysectomized tadpoles (Table 1 , HYPX), indicating the pars distalis was not essential for spontaneous sex transformation.
The advancement of sex transformation of 8-month-old tadpoles over that of 5-monthold ones (Table 1) made it clear that transformation progressed with age. However, there was an off limit of this natural sex conversion which would be reached when a balanced 1:1 ratio appeared.
II.
Sex transformation at 30•Ž After heat treatment, ovaries of both intact and hypophysectomized tadpoles were invariably transformed toward the male side (Table 1 ), demonstrating that heat-induced sex transformation was also independent of the pars distalis. The Table further indicated that a longer period of heat treatment induced more sex converts so that 5-month-treatment for hypophysectomized tadpoles resulted in absence of normal ovaries while 2-monthtreatment produced 38% of the gonads as Fig.4) .
At the end of the experiment, the hypophysectomized tadpoles remained at the hindlimb bud stage and albino in color, and no pituitaries were found in all the albino tadpoles after dissection. Thus it is concluded that sex transformation from ovaries to testes does not depend on the presence of the pars distalis.
Discussion
The classical experiment of Smith (1916) as well as later works (Atwell, 1933; Humphrey, 1933; Smith, 1939; Chang, 1955; Chang and Witschi, 1955; Yoshikura, 1959a) all indicated that early hypophysectomy in amphibian larvae did not impair normal differentiation of gonads until the completion of metamorphosis in the controls. The present study not only offered additional evidence for this concept but also demonstrated that the pars distalis played no part either in spontaneous or in heat-induced sex transformation.
The present results agreed with our previous work that sex transformation of ovaries into testes was independent of thyroid function (Yu et al., 1972) . The finding also collaborated with those from other laboratories that sex transformation due to sex hormone likewise occurred in hypophysectomized tadpoles as well as in intact ones. Mintz and Foote (1947) observed sex reversal in female tadpoles of R. catesbeiana by testosterone injection after hypophysectomy. Similar result with Pleurodeles (Mintz and Gallien, 1954) was also reported. Chang and Witschi (1955) found that estradiol in high dose or methyltestosterone modified sex differentiation toward male side in hypophysectomized exactly as in intact tadpoles of R. pipiens. In vitro ovaries were also liable to sex inversion by the addition of testosterone in the culture medium (Foote and Foote, 1959) .
However, our results were at variance with the finding of Yoshikura (1959b Yoshikura ( , 1961 
